Purpose. To synthesize review research pertaining to the effectiveness of interventions in dining-out settings to reduce food/calorie consumption.
Results. The 10 included systematic reviews identified 183 primary studies evaluating evidence in three behavioural intervention areas: social models/norms, manipulation of size, and provision of health information. Three systematic reviews evaluating the use of social models/norms found this was an effective intervention for influencing food intake. Five systematic reviews that assessed manipulation of portion/dishware/cutlery size found a small-to-moderate effect on food consumption. Three systematic reviews looked at the provision of health information, which was not effective alone; however, in combination with contextual or interpretive material such as traffic lights or exercise equivalence, this was shown to reduce calorie consumption. One systematic review covered two topic areas.
Conclusions.
The results indicate that policies or interventions that aim to improve healthy choices or consumption when dining out would benefit from harnessing social norms and positive positioning of social identity. Furthermore, provision of health information should always be accompanied by an interpretative guide, such as traffic lights. Manipulation of plate/portion/cutlery size may be effective; however, the effect size is small and further research is required to investigate whether this effect is retained in overweight or obese populations.
Obesity is a significant ongoing global health challenge and rates of obesity have been increasing globally (Malik, Willett, & Hu, 2013) . With an estimated 2.1 billion people overweight globally and obesity rates rising by 28% in adults and 47% in children since 1980, the World Health Assembly in 2013 adopted a target of no increase in obesity prevalence between 2010 and 2015 (Kleinert & Horton, 2015) ; Australia shares this challenge. Figures released by Australia's National Heart Foundation in May 2015 revealed that 27.5% of Australian adults are obese, and a further 35% are overweight (Harrison, 2015; The Heart Foundation, 2015) .
Food intake is actually a series of behaviours including choosing to eat, choosing foods, and eating foods. These behaviours are influenced by a range of internal and external determinants such as the nature of the food supply, knowledge, attitudes, emotional state and experiences of the individual, and the social and cultural context in which the behaviour occurs (Wardle, 2007) .
Changes in dietary habits including increases in portion sizes (Young & Nestle, 2002) , consumption of fast food, and frequency of dining out have been linked with obesity (Kant & Graubard, 2004; Nicklas, Baranowski, Cullen, & Berenson, 2001 ). An observational study which investigated changes in portion sizes in the United States found that with the exception of white bread, all commonly available foods had increased their portion sizes since the 1980s and now exceeded recommended standards (Young & Nestle, 2002) . Furthermore, a nationally representative trend analysis found that not only are more Americans dining out, but they are doing it more frequently (Kant & Graubard, 2004) . Another study comparing two national food consumption surveys over time found a sharp rise in food intake away from home, which was also characterized by more calories and less nutritional value (Guthrie, Lin, & Frazao, 2002) . Frequent eating out is linked to higher caloric intake, weight gain, and obesity (Stewart, Blisard, & Jolliffe, 2006) . A systematic review concluded that eating out of home was associated with higher total energy intake (Lachat et al., 2012) . This is in part because eating-out foods tend to be more calorie-dense and of poorer nutritional quality than foods prepared at home (Guthrie et al., 2002 ). An observational study of 217 American fast-food and sit-down restaurants found that it was not possible to choose a healthy main dish on the basis of readily available information in most restaurants (Saelens, Glanz, Sallis, & Frank, 2007) . A study utilizing survey data from 2005 to 2010 found that over half of American adults reported eating away from home more than three times a week and over 35% reported eating more than two fast-food meals a week (Kant, Whitley, & Graubard, 2015) . Furthermore, eating out more frequently was associated with higher BMI (Kant et al., 2015) . Thus, eating-out environments have been identified as venues well suited to health promotion strategies.
Understanding how interventions can be targeted to influence behaviour in these settings is an important health question. The hospitality sector provides a strategic target for interventions designed to influence healthier dining options. To inform the development of potential 'healthy dining' interventions, the aim of this rapid review was to identify, evaluate, and synthesize published literature evaluating the effectiveness of interventions to promote healthy eating when dining out. A rapid review approach was adopted for three reasons. Firstly, research in the field of knowledge translation -the science of embedding research into policy and practice -contends that the optimal unit of knowledge translation is systematic reviews rather than primary studies, because these assemble and synthesize bodies of primary research. Systematic reviews of interventions are the highest ranked form of published evidence as their findings are more robust and transferable compared to primary studies (Grimshaw, Eccles, Lavis, Hill, & Squires, 2012) . Thus, a rapid review provides a succinct overview of evidence at the level appropriate to be translated into policy or practice. Second, the rapid review methodology provides succinct research synthesis in a time frame that allows for responsiveness to industry needs. They are a mechanism to provide best available research in a short time frame. Whilst a definitive systematic review is more robust, rapid reviews enable industry and policy bodies to be informed by research evidence in situations where they do not have the available time or resources to commission a full systematic review. Third, reviewing systematic reviews rather than primary studies enables elucidation of a broad range of behavioural interventions, rather than detailed description of a narrower range of interventions. Whilst it is acknowledged that this sacrifices depth for breadth, policymaking and industry bodies frequently express a need for a broad overview within a particular field when deliberating upon a range of possible actions.
Method
A rapid review methodology was employed. Rapid reviews are an emerging method of efficiently synthesizing research evidence in health policy and other settings where a broad overview of research evidence is required in a short time frame. Unlike traditional systematic literature reviews, rapid reviews focus on synthesized research evidence (Khangura, Konnyu, Cushman, Grimshaw, & Moher, 2012) . Rapid reviews employ the same systematic and comprehensive search strategies across multiple academic databases as systematic reviews. The main difference in methodologies relates to the study design of included articles. Instead of including primary studies which systematic reviews do, rapid reviews include review-level evidence. That is, a rapid review is a systematic review of reviews. Other methodological procedures of systematic reviews are also followed in a rapid review, including data extraction and quality appraisal. The other differentiating factor between rapid and systematic reviews is the time frame of included articles. Rapid reviews can include time restrictions for the included published evidence, allowing a focus on the most recent and relevant evidence. This rapid review included evidence from 2010 to 2015, covering 183 primary studies published between 1975 and 2014, although only a handful of studies were published prior to 2000. Changes within the healthy eating and obesity areas have happened at a rapid speed (Malik et al., 2013) , and it is highly unlikely that the inclusion of reviews published prior to 2010 in this rapid review would substantively alter the key findings.
Although the methods of a rapid review do not delve into the level of detail that a traditional systematic review does and may include time restrictions, it is worth noting that a study comparing systematic and rapid reviews found that, despite 'axiomatic differences' between the rapid and full reviews evaluated, 'the essential conclusions of the rapid and full reviews did not differ extensively' (Watt et al., 2008) .
Search strategy
A comprehensive search from 1 January 2010 until 31 May 2015 was undertaken of the following databases: PsycINFO, PubMed, CENTRAL (Cochrane), Web of Science, and Health Systems Evidence (a database that synthesizes research evidence about governance, financial, and delivery arrangements within health systems). Search terms included combinations of key words: social norms, consumption norms, health identity, behavioural economics, portion/plate/serving size, portion reduction, nutritional context/quality, consumption, and energy density/intake (see Appendix S1 for the search strategy). Reference lists of included studies were also scanned to identify further relevant references.
Screening and selection
Two reviewers (BW and PB) screened citations against the inclusion and exclusion criteria. Inclusion criteria were as follows: systematic reviews of quantitative or qualitative intervention studies; population of healthy participants; study setting in restaurant/ dining-out or experimental equivalent; primary aim of intervention being to promote healthy eating including beverages; outcomes focused on food choice, consumption, or purchase; English language; peer-reviewed journal publications or reports; and published from 2010 onwards. Exclusion criteria were as follows: analysis of nutritional properties, dietary trends, relationship between diet and disease, or other dietary analysis not linked to behaviour or research methods; animal studies or specific populations such as the elderly, specific disease, culture, or sporting populations; studies that took an individual focus where healthy eating was not the primary intervention of focus, or alcohol-related harm prevention interventions; and food labelling studies where packaged food purchase was the primary outcome.
All articles deemed eligible by one reviewer were independently assessed for inclusion by the second reviewer. Discrepancies were resolved through discussion. The screening and selection process is outlined in Figure 1 .
Data extraction and quality appraisal Two reviewers (BW and PB) performed the data extraction and quality appraisal. For each eligible review, the following information was extracted: setting of included studies (e.g., restaurant, self-service buffet, canteen, or laboratory environment), number of included studies, total number of participants, study designs, date of most recent search, and authors' conclusions.Inadditiontotheaboveinformation,alistofallincludedprimarystudiesfromthe identified reviews was compiled and deduplicated to gain an overall picture of the included research and identify future research priorities (see Appendix S2). The extracted information was used to inform a commentary on the implications of the review for the development of healthy eating interventions targeting the dining-out setting, such as clubs and pubs.
Following data extraction, the types of interventions covered by the included reviews were thematically categorized independently by two reviewers. This resulted in three categories: use of social models/social norms, manipulation of portion/dishware/cutlery size, and provision of health information.
Methodological quality of included reviews was evaluated using the AMSTAR, an 11-item tool with well-established validity and reliability that is extensively used to evaluate quantitative systematic reviews, including design, procedure, reporting, and interpretation (Shea, Bouter, et al., 2007; Shea, Grimshaw, et al., 2007; Shea et al., 2009) .
To view the protocol for this rapid review please see Appendix 3 available at http:// www.behaviourworksaustralia.org/wp-content/uploads/2017/10/Rapid-Review-Protoc ol.pdf
Results

Screening and selection
The literature search yielded a total of 1,847 citations (see Figure 1 ). Following screening, ten systematic reviews were included in this review (Cruwys, Bevelander, & Hermans, 2015; Hollands et al., 2014; Libotte, Siegrist, & Bucher, 2014; Robinson, Nolan, et al., 2014; Robinson, Thomas, Aveyard, & Higgs, 2014; Sinclair, Cooper, & Mansfield, 2014; Skov, Lourenco, Hansen, Mikkelsen, & Schofield, 2013; Swartz, Braxton, & Viera, 2011; Vartanian, Spanos, Herman, & Polivy, 2015; Zlatevska, Dubelaar, & Holden, 2014) .
Characteristics of included systematic reviews and literature within these systematic reviews Information regarding characteristics of included reviews is presented in Table 1 . Collectively, the systematic reviews included in this review covered 183 primary studies enrolling a total of over 41,489 participants (median 83.5, range 10 to >7,309). See Appendix S2 for reference list of primary studies.
Quality appraisal
Results of the quality appraisal are contained in Table 2 . The methodological quality of the included systematic reviews was fair to good overall, with seven of the ten systematic Records identified through database searching: n = 2,094
Records after duplicates removed: n = 1,847
Titles/abstracts screened: n = 1,847
Records excluded: n = 1,521
Full-text articles assessed for inclusion: n = 326
Articles included in review: n = 10
Records excluded: n = 316
Primary study = 136
Study did not include an intervention = 35
Nutritional focus = 81
Study related to healthy eating policies = 7
Outcomes not food choice or consumption = 57 
Hollands et al. reviews satisfying the majority of quality appraisal items -two systematic reviews (Hollands et al., 2014; Sinclair et al., 2014) satisfied all 11 of 11 applicable AMSTAR items; one systematic review (Robinson, Nolan, et al., 2014) satisfied 9/11; three systematic reviews (Skov et al., 2013; Swartz et al., 2011; Vartanian et al., 2015) satisfied 7/10; and two systematic reviews (Robinson, Thomas, et al., 2014; Zlatevska et al., 2014) satisfied 6/10. Two of the ten systematic reviews satisfied less than half of the eligible criteria (2/9 (Libotte et al., 2014) and 3/9 (Cruwys et al., 2015) ). (Note: The number of applicable appraisal items varies with the specific procedures undertaken within each review.) All systematic reviews performed well in the areas of performing a comprehensive literature search (10 of 10), providing characteristics of the included studies (10/10) and clearly stating the research question; and most satisfactorily described inclusion criteria (9/10). Conversely, only two systematic reviews undertook duplicate data extraction or provided a list of excluded studies. Furthermore, five of the 10 systematic reviews did not evaluate the methodological quality of their included studies. This means that the conclusions of these reviews could be based upon methodologically weak studies.
Review findings by intervention area
Review findings are summarized across three major intervention areas identified within the included systematic reviews and the literature they covered:
Use of social models/social norms: three reviews encompassing 61 primary studies deduplicated (Cruwys et al., 2015; Robinson, Thomas, et al., 2014; Vartanian et al., 2015) .
Social modelling is defined as the provision of information about eating norms (e.g., linking poor diet to particular social groups, or being led to believe that other participants ate healthy/unhealthy foods).
Two of the three systematic reviews, Robinson, Thomas et al. (2014) and Vartanian et al. (2015) , were of medium to high methodological quality, satisfying 9/10 and 7/10 quality criteria, respectively. Both studies employed meta-analysis to synthesize the results of included studies. The systematic review by Robinson, Thomas et al. (2014) of 15 studies found that they were generally methodologically sound. A meta-analysis of six studies (11 comparisons) found a standardized mean difference (SMD) of 0.41 for a higher intake norm, and a meta-analysis of five studies for low intake norms had a SMD of À0.35. This systematic review including adult and children found that social modelling, in this instance the provision of information about eating norms (e.g., linking poor diet to particular social groups such as online gamers or graduate students compared with undergraduates, or being led to believe that other participants ate healthy/unhealthy foods), had a moderate effect on quantity and types of food people choose (Robinson, Thomas, et al. (2014) ). Vartanian et al. (2015) meta-analysed 38 included studies of mixed methodologies, covering adults and children, but did not evaluate their methodological quality. They found that social modelling had an overall large effect on food intake (d = .45) and noted a stronger effect in women. Vartanian et al. (2015) also found that although overall children's mean effect did not differ from adults, children's age was positively correlated with the magnitude of the effect. That is, as children got older, so did the size of the effect. Like Robinson, Thomas et al. (2014) , they found that this effect operated in both directions; that is, participants ate more when their companion ate more, and ate less when their companion ate less (Vartanian et al., 2015) . The systematic review by Cruwys et al. (2015) reviewed 69 laboratory studies including both adults and children, concluding that social modelling was a consistent, profound influence in determining what and how much people consume. They found the effect to be consistent in both children and adults; however, it should be noted that most of the adults in the included studies were under 30 years old. This very positive conclusion should be interpreted within the context that the systematic review fulfilled only three of nine applicable quality criteria.
In summary, all three systematic reviews reported that social modelling was an effective intervention for influencing food intake, with the strength of their conclusion regarding the size of effect inversely proportional to the methodological quality of these systematic reviews. This highlights the importance of integrating the quality assessment of systematic reviews when interpreting their findings.
Manipulation of portion/dishware/cutlery size: five reviews encompassing 72 primary studies deduplicated (Hollands et al., 2014; Libotte et al., 2014; Robinson, Nolan, et al., 2014; Skov et al., 2013; Zlatevska et al., 2014) .
The equal highest quality systematic review (11/11) by Hollands et al. (2014) found a small-to-moderate effect (SMD = 0.38) of portion, package, individual unit, or tableware size on consumption of food in both children and adults. Sensitivity analysis revealed that the effect size was positively associated with less healthy food products; that is, as the nutrient profile of the food became poorer and energy density of the product increased, the effect of being exposed to larger sizes became larger, resulting in more food being consumed. Hollands et al. (2014) also found a small-to-moderate effect that adults, but not children, consistently chose more food when offered larger-sized portions, packages, or tableware than when offered smaller-sized versions. Hollands et al. (2014) also reviewed the evidence for beverage consumption, and their synthesis found that both adults and children choose higher quantities of non-alcoholic beverages when provided with shorter, wider bottles or glasses compared with those provided with taller, narrower bottles or glasses. However, they rated the quality of this evidence as low and should therefore be interpreted with caution.
The second highest quality systematic review on manipulation of size (7/10) was that of Skov et al. (2013) . This review broadly covered 'choice architecture' interventions; choice architecture refers to the framing or presentation of choice options, for example, where items are placed, their prominence, or labelling items in a particular way (Johnson et al., 2012) . Five of the 12 included studies investigated container/cutlery size showing 'inconsistent evidence of reducing consumption volume, but these studies are yet to be tested in naturally occurring environments ' (p. 195; Skov et al., 2013) .
Two further systematic reviews of moderate quality (6/10) focused solely on manipulation of portion/dishware size. Robinson, Nolan et al. (2014) reviewed eight studies of plate/dishware size manipulation including both adult and child populations. Meta-analysis showed a marginally statistically significant overall effect of small magnitude (SMD = À0.18); however, a sensitivity analysis which removed a study that did not formally assess food intake reduced the effect size and significance. Overall, the findings were mixed between studies, and they determined that the evidence was inconclusive with respect to the effect of this intervention on food intake. Subgroup analysis did not reveal any differences between children and adults or women and men. The systematic review by Zlatevska et al. (2014) meta-analysed 30 studies investigating manipulation of the portion size of food or drink, finding an overall medium-sized effect (d = .45) of portion size on consumption. However, their finding that overweight people respond less to the portion-size effect than non-overweight people raises the concern that reducing portion sizes may not help those who are already overweight (Zlatevska et al., 2014) . A further low-quality (3/9) systematic review of 15 studies including both adults and children by Libotte et al. (2014) concluded that distractions, the variety of food, and the type of container or plate could influence portions served and meal composition. They found that the amount of energy chosen from soft drinks did not differ between the experimental groups.
In summary, although the highest quality review found a small-to-moderate effect, considering all the evidence these five systematic reviews collectively found evidence on the effectiveness of manipulating portion/dishware/cutlery size to be inconclusive, and importantly, one systematic review found lower effects of this intervention in overweight people.
Provision of health information: three reviews encompassing 36 primary studies deduplicated (Sinclair et al., 2014; Skov et al., 2013; Swartz et al., 2011) .
These included the equal highest quality (11/11) of all systematic reviews in this rapid review by Sinclair et al. (2014) . The meta-analysis of the 17 included adult population studies found no significant mean difference for calories selected when there was information provision with no contextual or interpretative guide (mean difference = À30.84) or for calories consumed (mean difference = 12.73), but they did find a significant difference for calories selected when contextual or interpretive information was provided (mean difference = 67.39) and a significant difference for calories consumed (mean difference = 80.67). Please note this review did not provide standardized mean difference. This systematic review found that whilst labelling of menus with calorie information alone was ineffective, the addition of contextual or interpretive material (e.g., traffic light or exercise equivalence information) to calorie information can help individuals to select and consume fewer calories when eating out (Sinclair et al., 2014) . However, several methodological limitations were identified across the included studies.
The two other systematic reviews pertaining to provision of health information were both of moderate quality (7/10). Swartz et al. (2011) reviewed seven studies of adults and children investigating the effect of calorie labelling of menus on purchasing behaviour or consumption of ready-to-eat meals. Consistent with Sinclair et al. (2014) , they found calorie labelling to be ineffective in decreasing calorie ordering and consumption in quickservice restaurants (Swartz et al., 2011) . The multi-intervention systematic review of Skov et al. (2013) reviewed five studies of health or nutrient information provision in both adults and children, reporting some evidence of effect on food choice that was inconsistent between types of foods.
In summary, these three systematic reviews reported that provision of calorie information alone was not effective, but combining this with contextual or interpretive material such as traffic light or exercise equivalence statements can lower calorie consumption.
Within this rapid review, no eligible systematic review focused solely on interventions targeting restaurants, and there was a paucity of restaurant-based studies across all literature identified by the included systematic reviews, with only 13 studies in restaurant settings and a further 11 in takeaway/chain restaurant settings. These studies represented only 13% (24/183) of the total studies collectively identified by the included systematic reviews. The most frequent study setting across all studies was laboratory, representing 63% (115/183) of the total studies. Furthermore, both systematic reviews and their included studies were of mixed adult/paediatric participant samples.
Discussion
The results of this rapid review indicate that of the three behavioural intervention types identified, there is good evidence that health information -specifically, provision of calorie information combined with contextual or interpretive material (but not in isolation) -may lower calorie consumption. There is also consistent evidence for the role of social norms or social modelling in influencing food intake. There is evidence of a smallto-moderate effect of manipulating portion/dishware/cutlery size from one high-quality review. Whilst the other four reviews were inconclusive, one of these was of very low methodological quality and the other two were of moderate quality. Therefore, based on this review, the effect of size manipulation is uncertain and further examination of the primary literature within these reviews is required.
This rapid review provides a summary and characterization of behavioural interventions to improve healthy dining choices and consumption; the first rapid review on this topic area. By including reviews rather than primary studies, a broader spectrum of evidence has been considered and provides insights in the strength of evidence that supports behavioural approaches to encouraging healthy eating. Furthermore, this article provides quality appraisal of the systematic reviews on this topic providing insight into the strength of evidence available.
Overall, the findings of this rapid review suggest that menu labelling (calorie information + contextual/interpretive material) and approaches harnessing social modelling (e.g., advertising allied to menu labelling messages) appear to have a greater chance of successfully influencing healthy meal choices than manipulating the size of portions, dishware, or cutlery. One strategy harnessing both of the two intervention categories with overall positive findings from systematic reviews could be to combine menu labelling (calorie information and contextual/interpretive material) with advertising reinforcing this information through social modelling. However, the implementation of interventions that utilize social norms should be done with care. Although some studies found that linking unhealthy diets to particular social groups such as online gamers could be effective, especially for individuals who were more concerned with how they presented themselves socially, care should be taken not to reinforce negative stereotypes. There is also the potential to ostracize these groups or cause offence. A more positive way to frame social norms is indicated by social identity theory (Louis, Davies, Smith, & Terry, 2007) , whereby linking a person's identity to a social group that is perceived as healthy or to eat healthily can have a positive effect on their eating habits.
It is important to note that selection and consumption of food is a complex area of behaviour that is influenced by many factors, for example, situational/contextual circumstance and individual knowledge, competence, and motivation (Sinclair et al., 2014) . Furthermore, the included systematic reviews posit that there are interaction effects between the intervention categories identified in this review. For example, Libotte et al. (2014) commented on the interaction between social factors and container size in regard to how people may select meal composition. Therefore, whilst the interventions designed to influence food choices have been conceptualized as three seemingly discrete categories in this review, the target behaviour -like all human behaviours -is in reality subject to myriad influences and permutations. This reinforces the importance of research in natural settings, which may reveal how these factors interact.
Future research There are three areas in which further research is warranted:
Firstly, further research should be undertaken to better understand how these interventions function in different populations -primarily, whether there are differences between normal weight populations and overweight or obese populations. Many health interventions are primarily concerned with addressing the obesity epidemic; however, this review raised questions regarding the effectiveness of some interventions in these specific populations. Furthermore, it is also important for research to differentiate child and adult populations, both for intervention appropriateness and for the different behavioural context for children.
Secondly, as the majority of studies included in the systematic reviews were conducted in laboratory settings, future research should investigate the effect of these interventions in naturalistic restaurant and dining settings. This would provide valuable insight into the real-world effectiveness of these interventions and any contextual factors that may influence them. It would also be beneficial to examine how multiple interventions operate together and whether there is additional value to implementing more than one intervention.
Lastly, although there is mixed evidence regarding the effectiveness of manipulation of portion/plate/container sizes, more primary research and/or detailed review of primary studies is required to differentiate the possible effects on portion sizes, meal composition, food selected, and food consumed. As the outcome of interest is food or calories consumed, if the effect is only applicable to food or portion size selected and not consumed, this would negate the usefulness of this effect.
Strengths and limitations
This rapid review benefited from a comprehensive search strategy, thorough data extraction and quality appraisal of all included reviews. Quality appraisal of all included reviews allowed for nuanced discussion of the conclusions; although only five of the ten included reviews quality-assessed their studies, the themes and conclusions drawn in this rapid review are predominantly based on the high-quality reviews. There are also limitations that should be noted. Whilst this review set out to identify interventions in restaurant or dining-out settings, only 13% of the primary studies were in naturalistic rather than experimental settings. Therefore, it is unclear how directly these findings would transfer to a real-life setting. Furthermore, the extent to which the interventions are effective in different populations (e.g., healthy and overweight populations) could not be entirely disentangled at the level of the rapid review and indicate that targeted research to better understand these differences is warranted. The majority of systematic reviews focused on food choice and consumption. Although some of the primary studies did include beverage, only two reviews synthesized and reported on beverage choice and consumption. Therefore, further research is required to investigate how behavioural interventions operate with beverage choice and consumption. A full systematic review may elucidate further information that could influence the interpretation of the review findings and conclusions.
Conclusions
In summary, there is good evidence from moderate-to high-quality systematic reviews demonstrating that healthy eating interventions based on social modelling and/or provision of health information in conjunction with interpretative information are effective in reducing calorie consumption; however, more studies in restaurant and natural (rather than laboratory) settings are required.
